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UNDERLINED PENDING REISSUE CLAIMS 

192. fPreviouslv Presented^ Apparatus adapted to be coupled to a t le ast a twisted first 
wire pair enabling receipt of at least first, second and third discrete analog signal levels with 
different amplitudes representing information, a twisted second wire pair enablina rec eipt of at 
lefljrt fourth, fifth and sixth discrete analog signal levels with different amplitudes representing 
information and a twisted third wire pair enabling receipt of at least seventh, eighth and ninth 
discrete an al og signal levels with different amplitudes representing informatio n, the analog 
signal levels being received one discrete signal level at a time> the apparatus comprising: 

an analog to digital converter arranged to convert the first discrete an alog signal level to a 
corresponding digital first infoimation signal, to convert the second discrete a nalog signal level 
to a corresponding digital second information signal, to convert the third discrete analog signal 
level to a corresponding digital third information signal, to convert the fourth anal og signal level 
to a corres p onding digital fourth information signal, to convert th e fifth discrete analog signal 
level to a corresponding digital fifth information signal, to convert the sixth discrete analog 
signal level to a corresponding digital sixth information signal, to co nvert the seventh discrete 
analog signal level to a corresponding digital seventh information si gnal, to convert the eighth 
discrete analog signal level to a corresponding digital eighth information signal and to convert 
the ninth discrete analog signal level to a CQrrcstx)nding digital ninth info rmation signal: and 

circuitry arranged to individually identify each of the first s econd, third, fourth, fifth. 
sixth, seventh, eighth and ninth discrete analog signal levels , to shift in time the first information 
signal relative to the first discrete analog signal level, to shift in time the second information 
signal relative to the second discrete analog signal level, to shi ft in time the third infomiation 
signal relative to the third discrete analog signal leveK to shift in time The fourth information 
signal relative to the fourth discrete analog signal level, to shift in time the fifth information 
signal relative to the fifth discrete analog signal level, to shift in time the sixth information signal 
relative to the sixth discrete analog signal level to shift in time the seventh information signal 
relative to tlie seventh discrete analog signal leveL to shift in time the eighth information siRnal 
relative to the eighth discrete analog signal level and to shift in tim e the ninth information signat 
relative to the ninth discrete analog signal level. 
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193. (Previously Pnei^ented) The apparatus of claim 192 wherein the analog to digital 
converter is ^irranficd to convert the discrete analog signals levels to corresponding digital 
information signals at a t)articiilar rate and wherein the circuitry comprises a timing recovery 
circuit arranged to regulate the particular rate at which said analog to di&ital converter converts 
the discrete analog signal levels. 

194. (Previously Presented^ The apparatus of claim 193 wherein the circuitry 
comprises a digital adaptive eqtaalizcr arranged to identify the discrete analog signal level being 
received on each of the wire pairs. 

195. (Previously Presented^ The apparatus of claim 194 and further comprising an 
automatic gain control circuit coupled to the analog to digital converter, 

196. (Previously Presented^ The apparatus of claim 194 and f urther comorisintz a 
decoder circuit coupled to the digital adaptive equalizer. 

197. (Previously Presented") The apparatus of claim 196 and further comprising a 
media access controller coupled to said decoder circuit. 

198. (Previously Presented"! The apparatus of claim 194 wherein the digital adaptive 
equalizer includes a feedforward equalizer, a data sheer and a decision feedback equalizer 

199. (Previously Presen ted) The apparatus of claim 194 wherein said timing recovery 
circuit regulates the particular rate in accordance v^th a product of a plurality of signal samples. 

200. (Previously Presented) The apparatus of claim 192 and further comprising a clock 
arranged to generate clock signals having a phase and wherein the analog to digital convener is 
arranged to convert the discrete analog signal levels to the corresponding digital information 
digital signals in response to the clock signals and wherein the circuitry is arranged to shift the 
phase of the clock signals so that the time at which the analog to digital converter samples the 
discrete analog signal levels is adjusted. 

201 . (Previously Presented) The apparatus of claim 200 wherein the c ircuitry shifts the 
phase of the clock signals in accordance with a product of a plurality of signal samples. 

202. fPreviouslv Presented) The apparatus of claim 200 where each of the wire pairs 
also enables receipt of timing discrete analog signal levels, wherein the analog to digital 
converter is arranged to convert the timing discre te analog signal levels to c orresponding timing 
digital signals in response to the clock signals, and wherein the circuitry is arranged to shift the 
phase of the clock signals in response to the timing digital signals. 
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203. (Previously Presented^ The apparatus of claim 202 wherein the circuitry is 
arranged to shift the phase of the clock signals in response to both the timing digital signals and 
the information digital signals. 

204. (Previously Presented^ In apparatus adapted to be coupled to at least a twisted 
first wire nair enablinp receipt of at least QisL second and th ird discrete analog signal levels with 
different amplitudes representing information, a twisted second wire pair enabling receipt of at 
least fourth, fifth and sixth discrete analog signal levels with di flferrnt am plitudes representing 
infonnation and a twisted third wire pair enabling receipt of at least seventh, eighth and ninth 
discrete analog signal levels with different amplitudes representing informatioru the analog 
signal levels being received one discrete signal level at a time, a method of processing the 
received discrete analog signal levels comprising: 

converting the first discrete analog siimal level to a corresponding digital first 
information signal: 

converting the second discrete analog signal level to a corresponding digital second 
informat ion signal: 

converting the third discrete analog signal level to a corresponding digital third 
information signal: 

converting the fourth discrete analog signal level to a corresponding digital fourth 
informati on signal: 

converting the fifth discrete analog signal level to a corresponding digital fifth 
information signal: 

converting the sixth discrete analog signal level to a corresponding digital sixth 
information signal: 

converting the seventh discrete analog signal level to a corre.spondin g digital seventh 
information signal: 

converting the eighth discrete analog signal level to a corresponding digital eighth 
information signal: 

converting the ninth discr^e analog signal level to a corresponding digital ninth 
information signal: 

individually identifying each of the first, second, third, fourth, fifth, sixth, seventh, eighth 
and ninth discrete analog signal levels: 
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shifting in rime the first information signal relative to the first discr ete analog signal 

level; 

shifting in time the second information signal relative to the second discrete analog signal 

level: 

shifting in time the third information signal relative to the third discrete axialog signal 

level; 

shifting in time the fourth information signal relative to the fourth discrete analog signal 

level; 

shifting in time the fifUi information signal relative to the fifth discrete analog signal 

level: 

shifting in time the siyth information signal relativ e to the sixth discrete analog signal 

level; 

shifting in time the seventh information signal relative to the seventh discrete analog 
signal levcL 

shifting in time the eighth information signal relative to the eighth discrete analog signal 
level: and 

shifting in time the ninth information signal relative to the ninth discrete analog signal 

level. 

205. (Previoaslv Pfesented") The method of claim 204 wherein each of the converting 
stens comprises converting one of the discrete analog signals levels to a corresponding one of the 
information signals at a particular rate and further comprising regulating the particular rate. 

206. (Previously Presented) The method of claim 205 wherein said regulating 
comprises regulating the particu l ar rate in accordance with a product of a plurality of signal 
samples. 

207. (Previously Ptesented) The method of claim 204 and fiirther comprising 
controlling the gain of the each of the received discrete analog signal levels, 

208. (Previously Presented! The method of claim 204 and fixrther comprising decoding 
each of the digital information signals. 

209. (Previously Presented^ The method of claim 204 and fiirther comprising 
controlling media access. 
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210. fPreviouslv Presented^ The method of clai m 204 and farther comprising 
generating clock signals having a phase and wh erein each of the conveitinft steps comprises 
converting one of the discrete analog signal levels t o one of the corresponding digital 
information signals in response to the clock signals and wherein e ach of the shifting steps 
comprises shifting the phase of the clock s ignak so that the time at which the converting occurs 
is adjusted. 

21 1, (Previously Presented^ The method of claim 210 wherein the shifting comprises 
shifting the phase of the clock signals in accordance with a product of a plurality of signal 
samples, 

212- (Previously Presented^ The method of claim 210 wherein each of th e wire pairs 
enables receipt of timing discrete analog signal levels, wherein the converting further comprises 
converting the timing discrete analog signal levels to corresponding timing digital signals in 
response to the clock signals, and wherein the shifting further comprises shi fting the phase of the 
clock signals in response to the timing digital signals. 

213. fPreviouslv Presented^ The method of claim 212 wherein the shiftin g comprises 
shifting the phase of the clock signals in response to both the timing digital signals and the 
digital information signals. 

214. (Previously Presented^ A communication system for decoding signals having 
three or more analog signal levels to represent information transmitted by a first computer over a 
plurality of pairs of twisted vyires to a second computer, said communicatio n system including a 
transceiver comprising: 

a plurality of receivers and transmitters operativelv coupled to respective ones of said 
plurality of said pairs of twisted wires, wherein each of said plurality of receivers comprises: 
an analog to digital converter; 
an automatic gain control circuit: and 

a digital adaptive equalizer, said equalizer further comprising a feed forward equalizer, a 
decision feedback equalizer, and a data slicen 

wherein each of said analog to digital converters sampling said analog signal at a 
sampling rate, each of said automatic gain control circuits receiving said analog si^al from one 
of said pairs of twisted wires and providing gain control at the input to a respective one of said 
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analog to diptal converters, and each of said equalizers producing recovered djatal data from 
said sampled analog si gnal provided at the input of said equalizer; and 

wherein said transceiver also includes a plurality of transm itters that simultaneously 
rtgnfi mit three or more analog simal levels to said first compu ter over said plurality of pairs of 
twisted wires. 

215. (Previously Presented^ The system of claim 214. wherein said trans ceiver combines 
said recovered data from each of said digital adaptive eoua lizers into a single recovered digital 
data stream, 

216. (Previously Presented^ The system of claim 215, wherein said sinde recovered 

da ta stream is Ethernet data. 

217. fPreviouslv Presented^ The system of claim 214. w h erein said conmiunication 
system is an Ethernet system. 

218. fPreviouslv Presented^ The system of claim 214, whe rein the digital data is 
Ethernet data with a data rate of at least 100 Mbps, 

219. (Previously Presented^ The $ystem of claim 214, whe rein each of said equalizer 
incl udes an adder that sums the output of respective ones of said decis ion feedback equalizers 
and said feed forward equalizers. 

220. (Previously Presented^ The system of claim 219, wherein t he di&ital data is 

Ethernet data. 
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